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INTRODUCTION 

The  Eastern  Middle  Anthracite  Field  consists 
mainly  of  comparatively  small,  parallel 
discontinuous  coal  basins,  most  of  which  lie 
above  the  regional  drainage  system.  The  geologic 
structure  of  the  coal  field  is  typical  of  the  geology 
in  the  anthracite  region.  The  major  structural  fold 
in  the  field  is  the  Hazleton  basin,  whose  axis 
parallels  the  major  regional  folds  trending 
southwest  to  northeast.  The  basin  becomes 
broader  and  shallower  in  the  eastern  and  western 
margins. 

HYDROLOGY 

The  Eastern  Middle  Anthracite  Field  has  been 
extensively  mined  since  the  early  1800s.  The 
subsurface  is  a maze  of  collapsed  gangways, 
tunnels,  and  chambers  that  interconnect  the  Buck 
Mountain,  Gamma,  Wharton,  three  splits  of  the 
Mammoth  Vein,  and  numerous  other  beds  of 
lesser  thickness  and  poor  quality  coal.  The 
surface  also  has  been  extensively  disturbed  by 
previously  unregulated  surface  mining  operations 
and  is  presently  scarred  with  open  abandoned  pits, 
spoil  piles,  and  refuse  banks.  These  abandoned 
deep  and  surface  mining  operations  have 
completely  destroyed  the  natural  surface  and 
ground-water  systems  within  the  mining  area. 
The  open  pits  and  fractured  strata  allow  all  surface 
water  not  controlled  at  the  surface  to  infiltrate  into 
the  deep  mine  workings.  The  quality  of  this  water 
has  been  greatly  affected  through  contact  with 
acid-producmg  minerals  present  in  the  coal  and 
associated  rock  exposed  to  infiltrating  water. 

The  Eastern  Middle  field  is  mostly  drained  to 
the  surface  by  the  drainage  tunnels  and  surface 


outfalls  listed  in  Table  1.  Plate  1 is  a composite 
U.S.  Geological  Survey  topographic  map  of  the 
area  showing  the  location  of  the  outfalls  listed  in 
Table  1 and  the  coal  basin’s  approximate  surfical 
contact  with  the  lowest  mined  bed.  Also 
designated  are  approximate  surface  projections  of 
underground  mine  tunnel  systems  that  dram  to  the 
surface.  Included  in  the  appendix  are  detailed 
maps  showing  principal  mine  outfalls  in  the 
Eastern  Middle  Anthracite  Field  and  their  water 
quality  characteristics. 

There  are  thirteen  functional  mine  drainage 
tunnels  in  the  Eastern  Middle  field  that  were 
specifically  driven  to  dewater  the  mine  workings. 
Tins  drainage  system  was  most  successful  in  the 
Eastern  Middle  field  because  of  the  comparable 
elevation  of  the  drainage  tunnel  discharge  to  the 
receiving  streams.  The  Jeddo  Tunnel  is  the  most 
extensive,  constructed  gravity-drainage  system  in 
the  Eastern  Middle  field.  Much  has  been  written 
about  the  Jeddo  Tunnel,  in  terms  of  the 
extraordinary  engineering  feat,  the  eventual 
success  of  dewatering  approximately  33  square 
miles  of  coal  basins  (Ash  and  others,  1950),  and 
more  recently,  its  environmental  impact.  The 
other  discharges  each  yield  a comparatively  minor 
amount  of  water. 

The  Jeddo  Tunnel  system  drams  mine  water 
from  the  Little  Black  Creek,  Big  Black  Creek, 
Cross  Creek,  and  Hazleton  Basins.  Since  the 
completion  of  the  initial  rock  tunnels  and 
subsequent  connecting  tunnels  and  slopes,  the 
Jeddo  Tunnel  collects  and  discharges  about  half  of 
the  precipitation  and  ground  water  infiltrating  the 
Eastern  Middle  field  mines.  Figure  1 is  a plan 
map  showing  the  Jeddo  Tunnel  drainage  system 
and  general  internal  flow  directions. 
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Figure  1.  Jeddo  Tunnel  Drainage  System 


Table  1.  Mine  Drainage  Tunnels  and  Outflows  in  the  Eastern  Middle  Anthracite  Field 


Coal 

Basins 

Tunnel/ 

Overflow' 

Latitude 

Longitude 

Receiving 

Stream 

Flow  in 
April  1975 
(cfs) 

Roberts  Run 

Gowen 

40°56’54” 

76°10’47” 

Black  Creek 

6.6 

West  Black  Creek 

Derringer 

40°56’4S” 

76°10’43” 

Black  Creek 

8.8 

Green  Mountain 

Oneida  No.  3 

40°55'06" 

76°08’50" 

Tomhicken  Creek 

9.1 

Green  Mountain 

Oneida  No.  1 

40°55'32” 

76°07’25” 

Tomhicken  Creek 

6.4 

Green  Mountain 

Catawissa 

40°54'39" 

76°03’59” 

Catawissa  Creek 

0.8 

Green  Mountain 

Green  Mountain 

40°43’52” 

76°04’03” 

Catawissa  Creek 

2.1 

Jeansville 

Audenreid 

40°  53'52” 

96°03’59” 

Catawissa  Creek 

19.0 

Little  Black  Creek, 

Big  Black  Creek, 

Cross  Creek,  and  Hazleton 

Jeddo  Tunnel 

41°00’09” 

75°59’38” 

Little  Nescopeck 

65.0 

Jeansville 

Beaver  Meadow' 

40°55’09” 

75°54’07” 

Wetzel  Creek 

20.0 

Hazleton 

Hazle  Brook 

40°58’0S” 

75°53'52” 

Hazle  Creek 

1.5 

Buck  Mountain 

No.  1 Tunnel 

40°58’53” 

75°48’49” 

Buck  Mountain  Creek 

1.7 

Buck  Mountain 

No.  2 Tunnel 

40°58’5 1 ” 

75°49’27” 

Buck  Mountain  Creek 

0.1 

Big  Black  Creek 

Owl  Hole 

40°00'02” 

75049- ii” 

Sandy  Run 

4.5 

Cross  Creek 

Sandy  Run 

41°00’5S” 

75°50’55” 

Sandy  Run 

2.3 

Upper  Lehigh 

Pond  Creek 

41°02’29” 

75°50’44” 

Sandy  Run 

13.0 

Silver  Brook 

Silver  Brook 

40°52’24” 

76°00’  12” 

Little  Schuylkill 

4.2 

1 Overflows  listed  include  Hazle  Brook,  Pond  Creek,  and  Silver  Brook. 
" Beaver  Meadow  Tunnel  is  locally  known  as  Quakake  Tunnel. 


Most  of  the  Eastern  Middle  Anthracite  Field 
drains  westward  to  the  Susquehanna  River.  The 
eastern-most  basins  drain  to  the  Lehigh  River. 
The  drainage  divide  is  approximately  along  a line 
between  Freeland,  to  the  north,  and  Weatherly,  to 
the  south.  An  expression  of  this  divide  on  the 
surface  is  a broadening  of  the  coal  basins.  This  is 
shown  by  a broadening  of  Cross  Creek  Basin  and 
Big  Black  Creek  Basin  and  easterly  pinching  out 
of  the  Hazleton  and  Jeansville  Basins. 

Infiltration  of  precipitation,  seepage  from 
stream  channels,  and  ground-water  discharge  are 
principal  sources  of  water  to  the  drainage  tunnels. 
Both  underground  and  surface  mining,  with 
associated  subsidence,  create  surface  catchment 
basins,  fractured  rock  strata,  and  artificial  ponding 
that  increases  the  amount  of  water  discharged  by 
the  tunnel.  Surface  runoff  will  have  to  be 
controlled  to  reduce  mine  water  drainage  in  the 
Eastern  Middle  field. 


CHEMICAL  CHARACTERISTICS 

A number  of  factors  affect  the  quality  of 
abandoned  mine  water  discharges.  The  role  of 
these  factors  (physical,  chemical,  and  biological) 
vary  with  underground  and  surface  mining 
conditions,  spoil  distribution,  geology  and 
mineralogy,  and  abundance  of  biological 
catalysts.  These  factors  are  discussed  in  detail  in 
scientific  literature  on  coal  mine  drainage 
(Homberger,  1990;  Carruccio,  1978). 

The  water  discharges  from  the  mine  drainage 
tunnels  are  predominately  acidic.  Highest  pH 
levels  do  not  exceed  4.8,  with  9 of  the  16 
discharges  measuring  less  than  4.0.  The  plots  of 
loads  in  Figures  A1  through  A16  show  that 
alkalinity  is  minimal  for  discharges  from  the 
eastern-most  basins.  Although  alkalinity  is  not 
high  for  the  western  and  central  basins,  the  plots 
suggest  some  buffering  sources  are  present.  This 
could  include  the  presence  of  minor  carbonate 
strata,  or  cementing,  in  the  clastic  rocks.  Because 


n 


of  the  complexity  of  sedimentation  in  the  northern 
Appalachians,  the  distribution  of  coal  and 
intervening  sediments  that  influence  mine  water 
quality  are  poorly  described  in  the  literature. 

The  source  strata  associated  with  the 
alkalinity  is  below  the  Buck  Vein.  In  addition,  the 
source  strata  are  common  to  those  basins 
discharging  water  with  some  alkalinity  and  having 
a mine-to-surface  drainage  tunnel  altitude  below 
1,290  feet.  These  basins  are  indicated  in  Plate  1. 
Although  some  alkalinity  is  available  to  the 
Eastern  Middle  Anthracite  Field,  it  is  inadequate 
to  neutralize  the  acidic  discharges  from  the  field. 
The  loads  are  flow-related,  with  the  higher  flows 
carrying  the  greater  loads.  It  would  require  a very 
large  amount  of  carbonate  buffering  material  to 
neutralize  the  tremendous  discharge  of  the  Jeddo 
Tunnel.  The  loads  of  metals  are  relatively  low, 
with  magnesium  being  the  highest  and  iron  the 
lowest  (Figures  A1  through  A16). 
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Appendix 

Eastern  Middle  Anthracite  Field  Mine  Drainage  Outfall 
Details  and  Colliery  Water  Quality  Characteristics 
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Figure  Ala.  Roberts  Run  Basin  Showing  Gowen  Tunnel  Outfall  Location 
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Figure  Alb.  Go  wen  Colliery  Water  Quality  Characteristics 
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Figure  A 2b.  Derringer  Colliery  Water  Quality  Characteristics 
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Figure  A3b.  Oneida  No.  3 Colliery  Water  Quality  Characteristics 
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Figure  A4a.  Green  Mountain  Basin  Showing  Oneida  No.  1 Tunnel  Outfall 
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Figure  A 4b.  Oneida  No.  1 Colliery  Water  Quality  Characteristics 
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Figure  A5a.  Green  Mountain  Basin  Showing  Catamssa  Tunnel  Outfall 


■ 

+ 

I 

E 

d 

c 

E 

< 

I 

* 

I 

<D 

<s> 

03 

C 

nj 

O) 

c 

CO 

t 

03 

S 

3 
C D 

I 

X 

I 

c 

o 


Q 


4 

l 

>* 

3 

0 

< 

1 

t 

I 


~o 

Q. 

cn 


£ 

O 


(Aep/q|)  QV01 1VDNNV  BOV^BAV 


o 

c 


N 


GO 

CS 

o 

o 


GO 

GO 

o 

o 


N- 

SO 

O 


cn 

CN 


O 

cn 

CN 


GO 

cn 


O) 

E 


CO 

z 

o 


£ 


LU 

O 

z 

O 

CJ 

_J 

< 

Z> 


< 


LU 

o 

< 

Q1 

LU 

> 

< 


e'- 

en 

o 


N" 

m 

o 


CN 

r-« 

© 


CD 

TO 

3 


CO 


in 

m 

O 

CN 

cn 

O 

r- 

© 

CN 

CN 

CN 

V 


o o r- 
c cn  so  r- 
O — cn 

±=  - - d 


> 

"c 

TO 


in 

so 

m 


< 


o 

in 


o 

p 

SO 


> 

‘o 

< 


o 

p 

sd 

CN 


O 

cn 

CN 


o 

p 

m 


TO 

(D 

> 


SO 

CS 

Cs 


r- 

Cs 

Cs 


OO 

CS 

CS 


17 


Figure  A 5b.  Catamssa  Colliery  Water  Quality  Characteristics 
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Figure  A6b.  Green  Mountain  Colliery  Water  Quality  Characteristics 
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Figure  A 7b.  Audenreid  Colliery ; Water  Quality > Characteristics 
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Figure  A8a.  Jeddo  Tunnel  Outfall  Location 
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Figure  A 8b.  Jeddo  Colliery  Water  Quality  Characteristics 
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Figure  A9b.  Beaver  Meadow  Colliery > Water  Quality  Characteristics 
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Figure  A 10b.  Hazlc  Brook  Colliery  Water  Quality  Characteristics 
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Figure  Alla.  Buck  Mountain  Basin  Showing  Buck  Mountain  No.  1 Tunnel  Outfall  Location 
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Figure  All b.  Buck  Mountain  No.  1 Colliery  Water  Quality  Characteristics 
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Figure  A 12b.  Buck  Mountain  No.  2 Colliery  Water  Quality  Characteristics 
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Figure  A1 3b.  Owl  Hole  Colliery  Water  Quality  Characteristics 
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Figure  A1 4b.  Sandy  Run  Colliery  Water  Quality  Characteristics 


36 


37 


Figure  A1 5b.  Pond  Creek  Colliery  Water  Quality  Characteristics 
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Figure  A1 6a.  Silver  Brook  Basin  Showing  Silver  Brook  Outfall  Location 
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Figure  A1 6b.  Silver  Brook  Colliery  Water  Quality  Characteristics 
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